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SUMVARY: The Federal Aviation Adm nistration (FAA)
prepared an Environnmental Assessnment (EA), evaluating a
Sea Launch Limted Partnership (SLLP) proposal to
construct and operate a nobile, floating |aunch platform
in international waters in the east-central equatorial
Pacific Ocean. After reviewi ng and analyzing currently
avai |l abl e data and i nformati on on existing conditions,
project inpacts, and neasures to mtigate those inpacts,
t he FAA Associate Adm nistrator for Comrercial Space
Transportation (AST) finds that |icensing the operation
of the proposed | aunch activities is not a major Federal
action that would significantly affect the quality of the
human environment within the neani ng of Executive Order
(E.O) 12114, Environnmental Effects Abroad of Major
Federal Actions, the application of which is guided by

t he National Environnmental Policy Act (NEPA) of 1969.
Therefore, the preparation of an Environnmental |npact
Statenent (EIS) is not required pursuant to E.O 12114,
and AST is issuing an Environnental Finding Document

Fi nding No Significant | npact.

The Environnmental Assessnment for the Sea Launch Project,
dat ed January 1999, is incorporated by reference and
attached to this docunent. This EA describes the purpose
and need for the proposed project and describes the

al ternatives considered during the preparation of the
document. The EA describes the environnmental setting and
anal yzes the inpact on the applicable human environnment
as a consequence of the proposed project.

FOR A COPY OF THE ENVI RONMENTAL ASSESSMENT FOR THE SEA
LAUNCH PRQIECT/ CONTACT: M. Nikos Hi maras, Ofice of the
Associ ate Adm nistrator for Commercial Space
Transportation, Space System Devel opnent Division, Suite
331/ AST- 100, 800 I ndependence Ave., S.W, Washi ngton,



D.C. 20591; phone (202) 267-7926, or refer to the
follow ng Internet address: http://ast.faa.gov



ACTION: If a foreign entity controlled by a U S. citizen
conducts a | aunch outside the United States and outside
the territory of a foreign country, its launch nust be
licensed. 49 U S.C. § 70104(a)(3). The FAA detern ned
that SLLP is a foreign entity controlled by a U S.
citizen, Boeing Comrercial Space Conpany. 49 U S.C §
70102(1)(C); 14 CFR § 401.5. Because SLLP proposes to

| aunch in international waters, outside the territory of
the United States or a foreign country, SLLP nust obtain
an FAA license to launch. Licensing a |launch in the

envi ronment outside the United States, its territories,
and possessions is a Federal action requiring

envi ronnental analysis by the FAA in accordance with E. O
12114 the application of which is guided by the National
Envi ronmental Policy Act of 1969. Upon receipt of a
conpleted |icense application, the Associate

Adm ni strator for Commercial Space Transportation mnust
determ ne whether or not to issue a license to SLLP to

| aunch. Environnmental findings are required for a
license evaluation. |In this instance, the proposed
action is the licensing by the FAA of two | aunches by the
SLLP at the specified launch [ ocation. The environnental
finding and anal ysis covers up to six |aunches per year.
SLLP proposes to conduct three (3) launches in the first
year of operation. Pursuant to its requirenents, the FAA
wi Il reevaluate the adequacy of existing environnental
documentation if new circunmstances devel op

SLLP proposes to conduct commercial space | aunch
operations froma nobile, floating platformin
international waters in the east-central equatori al

Paci fic OCcean. The SLLP is an international commerci al
venture formed to | aunch comrercial satellites. It is
organi zed under the |laws of the Cayman Islands, BW, and
t he partnership menbers are Boei ng Conmerci al Space
Conpany of the United States; RSC Energia of Russia; KB
Yuzhnoye of the Ukraine; and Kvaxner Maritime a.s of

Nor way .

The SLLP woul d use a launch platform (LP) and an assenbly
and command ship (ACS). A floating oil drilling platform
was refurbished in Norway to serve as the self-propelled
LP. The ACS was built in Scotland specifically for Sea
Launch operations.

A Zenit-3SL expendabl e | aunch vehicle fueled by kerosene
and |iquid oxygen would be the only | aunch vehicle used



at the Sea Launch facilities. In the first year of
operation, SLLP intends to conduct three (3) |aunches.
Si x launches are proposed for each subsequent year. The
| aunches are proposed to occur at the equator in the
vicinity of 154 degrees west to nmaxinize inertial and

ot her | aunch



efficiencies. The distances from South Anerica (over
7,000 km) and from the nearest inhabited island,
Kiritimati (Christms Island), (340 km are intended to
ensure that Stage 1 and Stage 2 would drop well away from
| and, coastal popul ated areas, and excl usive econonic
zones.

The FAA eval uated open sea areas, the Kiribati |slands,

t he Gal apagos Islands and used a U S. Navy environment al
anal ysis of the Honme Port in Long Beach, California in
assessing potential environnmental inpacts fromthe
proposed | aunch activities. This FAA environnental study
i ncorporates by reference an environnmental assessnent
conducted by the Navy on the Hone Port Facility, which EA
resulted in 1996 in a Finding of No Significant |npact.
The Navy environnmental assessnent, also known as the Navy
Mol e EA, covers SLLP Hone Port activities. This FAA

envi ronnmental study focused on Sea Launch activities
conducted at the launch |ocation, activities that may

i npact the launch range during normal |aunches, and
failed m ssions. Sea Launch payloads (i.e., commerci al
satellites) are not included in this evaluation because
they will be fueled and sealed at the Home Port and w ||
only become operational at an altitude of over 35,000 km
Potenti al environnental inpacts of payl oads are not

di scussed here except with regard to failed m ssion
scenari os.

ENVI RONMENTAL | MPACTS

Alr Quality

Pre-launch activities that may inpact air quality include
LP and ACS positioning, final equipnent and process
checks, coupling of fuel lines to the integrated |aunch
vehicle (ILV) prior to fueling, the transfer of kerosene
and |iquid oxygen (LOX) fuels, and decoupling of the
fueling apparatus. Normal |aunch operations would result
only in an incidental |oss of kerosene and LOX in vapor
form This |oss of vapors would dissipate i mediately
and form snmog. Although unlikely, an unsuccessf ul
ignition attenpt would result in automatic defueling of
the ILV. Defueling would rel ease LOX vapor and

approxi mately 70 kg of kerosene when the fuel line is
flushed. The LOX woul d di ssipate and the vapor and
kerosene woul d evaporate rapidly, dissipate and degrade,
thereby having little effect on the surroundi ng



environnent. The probability of an unsuccessful ignition
attenpt resulting in defueling is 4 x 10°“

Potenti al environnental inpacts fromlaunch and fli ght
activities would include spent stages, residual fuels,
conbusti on em ssions, and thermal energy and noi se

rel eased



into the atnosphere and ocean. During normal | aunches,
any inpacts would be distributed across the east-central
equatorial pacific region in a predictable manner.
Kerosene rel eased during descent of a failed | aunch
attempt woul d evaporate within mnutes. Any residual LOX
rel eased during a failed |launch attenmpt would instantly
evaporate w thout consequence.

The proposed launch site is relatively free of conbustion
source em ssions. That fact coupled with the size of the
Paci fic Ocean and air space allows nost |aunch em ssions
to dissipate rapidly. Launch effects on the boundary

| ayer up to 2,000 neters would be short term and cause

m ni mal i npacts. Em ssions occurring in the atnospheric
boundary | ayer woul d be di spersed away fromthe i sl ands
by wi nds and | ocal turbul ence caused by sol ar heati ng.
Because di spersion occurs within hours, the planned six
m ssi ons per year would preclude cunul ative effects.

Al'l em ssions to the troposphere would come fromfirst
st age conbusti on of LOX and kerosene. Photochem ca
reactions involving Sea Launch Zenit rocket em ssions
woul d form carbon di oxi de (CO,) and oxygenated organic
conpounds. Nitrogen oxide in the exhaust trail would
formnitric and nitrous acids. Cloud droplets and

at nospheric aerosols efficiently absorb water-sol uble
conpounds such as acids, oxygenated chem cal conpounds,
and oxi dants, thereby reducing inpacts to insignificant
l evel s.

Approxi mately 36,100 kg of carbon nmonoxi de (CO would be
rel eased into the troposphere during the first 55 seconds
of flight resulting in an estimted CO concentration at
Christmas Island of 9.94 ng/nf. This release is well

bel ow t he Occupati onal Safety and Health Adm nistration
Perm ssi bl e Exposure Limit (PEL) of 55 ng/n?, the

Envi ronment al Protection Agency (EPA) | evel of concern of
175 ng/ n? and the industry Emergency Response Pl anning
Gui del i ne-2 of 400 ng/n?. Nitrogen compounds in the
exhaust trail of liquid propellant rockets woul d cause a
tenporary reduction of atnospheric ozone, with return to
near background levels within a few hours. Models and
measur enent of other space systens conparable to Sea
Launch indicate that these inpacts would be tenporary,
and the atnosphere is capable of replacing the destroyed
ozone within a few hours by mgration or regeneration.
The hi gh-speed novenent of the Zenit-3SL rocket and the
re-entry of the stages after their use nmay i npact



stratospheric ozone. The exact chemi stry and relative
significance of these processes are not known but are
believed to be m nimal.



| npacts to air quality would be minimal. Those inpacts
t hat do occur would be of short duration and woul d
naturally reverse thensel ves over a short period of tine.

Wast e

Post -l aunch operations at the |l aunch site involve
cleaning the LP for subsequent |aunches. Cleaning would
result in particul ate residues being washed fromthe LP
with fresh water. Only a few kil ograns of debris and
resi dues woul d be generated. These materials would be
col l ected and handl ed onboard as solid waste for |ater

di sposal at the Hone Port.

| npact | ocations for the spent rocket stages would be the
open ocean. The current descriptions of the ocean

envi ronnent, including physical, chem cal and biol ogi cal
processes, apply equally to the launch [ocation and the
approxi mate | ocati ons of spent stage inpacts. Nutrient
and bi ol ogi cal productivity levels are |largely equival ent
(in statistical terms) at the launch | ocation and points
further east where Stage 1 and Stage 2 fall; one has to
be much closer to the Gal apagos Islands to find

meani ngful 'y hi gher |evels of productivity and bi ol ogi cal
activity.

Noi se

Noi se froma launch is calcul ated at approxi mately 150
deci bel s at 378 nmeters with the equival ent sound
intensity in the water estimated at |ess than 75

deci bels. Due to the small nunmber of |aunches per year
and scarcity of higher trophic |evel organisnms, noise

i npacts are expected to be negligible.

Bi ol ogi cal and Ecol ogi cal |npacts

Pre-launch preparations includes spraying fresh water
froma tank on the LP into the LP s flanme bucket, which
woul d di ssi pate heat and absorb sound during the initial
fuel burn. There would be mnor inpacts to the ecosystem
because of the input of heated freshwater. However, the
natural variation in plankton densities would ensure
rapid and tinely recol oni zation of plankton in the water
surroundi ng the LP.

Launch and flight activities may inpact the ocean
envi ronnment by depositing spent stages and residual
fuels. During normal | aunches, these inmpacts woul d occur



and be distributed across the east-central equatori al
pacific region. It is unlikely that any falling debris
woul d i npact animals, although a small nunber of marine
organi sns woul d be inmpacted. Plankton inmmedi ately
beneat h any kerosene



sheen woul d likely be killed. However, overall plankton
mortality would be mninmal as the popul ation densities
are greatest around 30 neters below the surface. Fuel

di spersed from Stages 1 and 2 woul d evaporate in m nutes
and within a few thousand feet, as in the case when a
pilot lightens a plane by dunping jet fuel. The small
ampount of kerosene that m ght reach the ocean surface
woul d evaporate and deconpose within hours.

Two severe accident scenarios were eval uated and

determ ned to cause only m nimal damage to the
environnent. The first case evaluated ILV failure and
expl osion on the LP with the ILV being fully fuel ed and
ready for launch. This failure would result in an

expl osion of the ILV fuels scattering pieces of the ILV
and LP up to 3 kmaway. Particulate matter fromthe
snmoke plume would drift downwi nd and be distributed a few
kil ometers before dissipating. Plankton and fish in the
i mmedi ate area woul d be killed over the course of several
days. Thermal energy woul d be defl ected and absorbed by
t he ocean and 100% of the fuels would be consuned or

rel eased into the atnosphere through conbustion or
evaporation. Disruption to the atnosphere and the ocean
woul d be assim | ated and the environment would return to
pre-accident conditions within several days.

The second scenario evaluated involved failure of the
rocket’s upper stage. Loss and re-entry of the upper
stage and payl oad would result in materials and fuels
bei ng heated by friction and vaporizing. Remaining
objects would fall into the ocean causing a tenporary

di sruption as the warm obj ects cool ed and sank. The risk
of debris striking any popul ated areas or ecol ogi cal
habitats is very renote. Sea Launch selected a nore
northerly route to further reduce the risk to the

Gal apagos Islands. The risk of an inpact to either WlIf
or Darwin |Islands would only occur in the unlikely event
of a scenario in which Stage 3 (the upper stage) suffers
a specific type of failure during two specific tine
intervals of around .25 second each. |In the event of

m d-flight Stage 3 failure, approximtely 99% of the
satellite and its conponents would burn up upon re-entry
to the atnosphere. Thus, the total mass of any objects
reaching Wolf or Darwin |Islands would be small. The
probability of this occurring is approximtely 8 in

100, 000 | aunches.

Soci oeconom cs



The SLLP woul d occupy the launch | ocation for two to
seven days during each launch cycle. Due to the brief

period of tine that the LP and the ACS will be present at
t he | aunch



| ocation, social and economc inpacts to the Kiribati are
consi dered negligible. The brief duration of |aunch
activities, and the relative degree of isolation of the

| aunch | ocation provides a barrier between Sea Launch and
cultural and econonic character of the Kiribati society.
The baseline plan for operations does not include any use
of facilities based on any of the Kiribati Islands.

| npacts to the Islands, associated with enpl oyees
transiting Christmas |Island on an energency basis, would
be positive given that the expenditures would be an
addition to the |ocal econony.

Heal th and Safety

FAA's |licensing process will exam ne safety aspects of
t he proposed | aunch operations.

The SLLP adopted as a popul ation protection risk
criteria, an upper limt of one in a mllion casualty
expectation. Public safety assurance and anal ysis issues
are discussed in the SLLP docunent “Sea Launch System
Safety Plan.” The |aunch |ocation was shifted away from
South America to ensure that Stage 1, the fairing, and
Stage 2 would drop well away from | and and coast al
commercial activity. The instantaneous inpact point
speed woul d i ncrease over South Anmerica, decreasing the
dwel | time and potential risk as the rocket traverses

| and. The launch area, in the vicinity of 154 degrees
west was sel ected because it is |ocated outside of the
Kiribati 320 km excl usive econom c zone and is roughly
340 km from the nearest inhabited island.

Threat ened and Endangered Speci es

There are no known t hreatened and endangered species that
will be inpacted by the proposed | aunches.

Archeol ogi cal and Cul tural Resources

The | aunches, proposed to occur in the open ocean, will
not i npact archeol ogical or cultural resources.

Cunmul ati ve | npacts

There are no other foreseeabl e planned devel opnents in
the area of the proposed |aunch |location at this tine,
therefore, no expected cunul ative inpacts are expected.
The Navy Mole facility is currently underutilized as



conpared to its historical |evel of operation and
devel opnent. Sea Launch activities will generate
addi ti onal work and revenue and the Honme Port facility
may be the inpetus for other devel opment in the area.

Ot her Environnental Considerations
Hone Port

The design, permtting, construction, and operation of

t he Home Port would be managed under the jurisdiction of
the state, regional, county, rmunicipal, and port
authorities of the Port of Long Beach, California. The
Navy, as part of the California Environnmental Quality Act
Process, submtted its Mole EA to the California Coastal
Comm ssion for review, which determ ned the proposed Hone
Port activities were not inconsistent with the California
Coastal Zone Managenent Program The Port of Long Beach
has approved the construction and operation of the Home
Port through the Harbor Devel opnment Permt process. One
of the standard conditions in the Harbor Devel opment

Permt is that SLLP will follow all applicable Federal
state, and local laws and regul ati ons, including those
pertaining to safety and environnment. The LP, ACS, and

satellite tracking ships used to transport the |aunch
vehi cl e, payload and other materials to the launch site
and operate the launch will be subject to and will conply
with all applicable environnental and nmaritine

i nternational agreenment requirenents while traveling to
and from and while at the |aunch site.

Notice to Mariners

Standard notices to mariners will be broadcast using
U.S. Governnent protocols via | NMARSAT-C in the Pacific
OCcean Region on Safety Net channel at 1000 — 1030 and
2200 — 2230 hours GMI each day starting 5 days prior to
each | aunch. For vessels w thout | NMARSAT-C
transceivers, the notice will be broadcast in the HF band
by U S. Coast Guard, Honolulu. For vessels without any
recei ving equi pnent (expected to be limted to those
operating out of Kiribati ports), the standard notice
will be delivered by fax or mail services to Kiribati
governnment authorities and fishing fleet and tour
operators for distribution and posti ng.



Envi ronmental Monitoring Plan

The Environmental Monitoring and Protection Plan is
bei ng devel oped as an integral part of Sea Launch pl ans
for operations at sea, and its inplenmentation involves
the participation of both aerospace and marine crews.
FAA approval of the Environnental Monitoring Plan is a
condition of the launch |icense. The Plan consists of
four elenments:



Vi sual observation for species of concern

Renot e detection of atnospheric effects during |aunch
Surface water sanples to detect possible |aunch effects
Notices to |local mariners

A separate plan exists for each elenent to direct
specific actions and coordinate the anal ysis of acquired
dat a.

Public Participation

During the planning phase of the Sea Launch environment al
revi ew process, the FAA concluded that public
participation was required. It was further decided that
t he Environmental Assessnment and proposed finding
document woul d be nade avail able for public review for a
30-day period. Consequently a list of pertinent entities
was conpiled to ensure that wide distribution of the
documents woul d be possible. The list included cognizant
Federal and State agencies, scientific institutes, trade
and environnmental organizations and foreign enbassies of
countries in the area of the proposed action. The
docunments woul d al so be nade avail able to any

organi zation or nmenber of the public and could al so be
found in the FAA/AST web site. The public review period
commenced on April 23, 1998 via publication of a Notice
in the Federal Register. During the week preceding this
announcenent, FAA nmailed copies of the docunents to al
entities on the list. Additional copies were nailed via
regul ar or next-day mail, as requested. The public
review and coment period was scheduled from April 23,
1998 until May 26, 1998.

Interest in the project was expressed by a number of
South Pacific Nations, Ecuador and the South Pacific

Regi onal Environnental Programme (SPREP). These entities
al so indicated the need for additional tinme for internal
coordi nation and consultation. |In response to this need,

t he FAA accepted and addressed all review coments, which
arrived after the end of the schedul ed public review and
conment peri od.

As part of the public participation program FAA/ AST
personnel held face-to-face information exchanges with
representatives of Ecuador in Washington DC. In
addi ti on, FAA personnel traveled to the Western Pacific



and held simlar nmeetings with representatives of the
Republic of Kiribati at Tarawa and w th SPREP
representatives at Apia, Sanmpa. Diplomatic
representatives from Australia and New



Zeal and participated at the Apia neeting and Australian
representatives met with the FAA in Washi ngton, DC.

Numer ous neetings, and information exchanges al so took
pl ace anong FAA/ AST personnel and specialists fromthe
Nati onal Oceani c and At nospheric Adm nistration (NOAA),
Nati onal Marine Fisheries Service (NMFS), Environnental
Protection Agency (EPA), National Air and Space

Adm ni stration (NASA), United States Coast Guard (USCG
and the Departnment of State (DOS).

The FAA is also making available to the public the Final
Sea Launch Environnental Assessnment and Environnent al
Fi ndi ng Docunent .

No Action Alternative

Under the No Action alternative the SLLP would not | aunch
satellites fromthe Pacific Ocean and the Port of Long
Beach would remain avail able for other comrercial or
governnment ventures. The goals of 49 U S.C. Subtitle IX,
ch. 701 Commercial Space Launch Activities, would not be
realized. Predicted environnental inpacts of the
proposed | aunch activities would not occur and the
project area would remain in its current state.
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FI NDI NG

An anal ysis of the action has concluded that there are no
significant short-termor long-termeffects to the

envi ronnent or surroundi ng popul ations. After careful
and thorough consideration of the facts contai ned herein,
t he undersigned finds that the proposed Federal action is
consistent with the purpose of national environnental
policies and objectives as set forth in E.O 12114 the
application of which is guided by the National

Envi ronmental Policy Act of 1969 (NEPA) and that it wll
not significantly affect the quality of the human

envi ronnment or otherw se include any condition requiring
consultation. Therefore, an Environnental | npact
Statenment for the action is not required.

| ssued i n Washi ngton, DC
on:

Patricia G Smth

Acting Associate Adm nistrator for Commercial Space
Transportation.



